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There is a crack in everything—that’s how the light gets in 
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The realization of appropriate clinical tools for bilingual children rests on an increasingly 

accurate understanding of bilingual language development. To enhance our understanding of 

bilingualism, this dissertation investigates typical and atypical bilingual language development 

under two complementary perspectives. The first approach, a single-language focus, 

emphasizes careful measurement of performance in a single language to identify clinical tools 

and establish benchmarks that are appropriate for bilingual children. The second approach, the 

uniquely bilingual lens, leverages patterns of language use that are specific to the experience of 

dual language exposure, including cross-language interactions, to support the creation of
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clinical tools that are tailored to bilingual speakers. Taken together, these approaches allow for 

a more comprehensive picture of language development in young bilinguals.  

Consistent with a single-language focus, Chapters 2 and 3 utilize measures derived from  

language samples to characterize young bilinguals’ use of English tense and agreement 

marking, a grammatical feature that is challenging for typically developing children and 

particularly challenging for children with atypical language development. Participants included 

Spanish-English bilingual children recruited at a time when language assessment is common, 

their preschool year. Across these studies, results indicated that clinically relevant information 

for bilingual children may be obtained from single-language measures provided that the 

measure is well-matched to the child’s level of language development and that comparisons are 

made with care (i.e., bilingual children are compared to bilingual children).  

Chapters 4 and 5 investigate cross-language interactions in Spanish-English bilingual 

preschoolers, consistent with the uniquely bilingual lens. Results in Chapter 4 demonstrate that 

young bilinguals may be sensitive to cognates (e.g., elephant/elefante in English/Spanish), thus 

demonstrating patterns of cross-language interactions that are widely documented in adult 

bilinguals. Chapter 5 extends this work to investigate whether Spanish-English bilingual 

preschoolers with varying levels of language ability demonstrate cognate sensitivity as they 

encounter novel words in each language. Findings from off-line accuracy measures and fixation 

patterns indicate that cross-language interactions in development are linked to multiple factors, 

including language dominance, task requirements and, potentially, language ability.
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CHAPTER 1: 

Introduction 
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Introduction  

Children readily achieve bilingualism given adequate experience with multiple 

languages. Maintenance of the native language alongside acquisition of the community 

language has positive implications for psycho-social development, including enhanced quality of 

familial relations and sense of identity (Kohnert, 2012; Oh & Fuligni, 2010; Phinney, Romero, 

Nava & Huang, 2001). Globally, multilingualism is understood to be the norm (e.g., de Zarobe & 

de Zarobe, 2015), and in the United States, the number of bilingual speakers has steadily risen 

over time (U.S. Census Bureau, 2016). Within this common experience, the profiles of language 

performance in bilingual speakers are highly heterogeneous. Bilingual language development is 

associated with the same factors that predict language performance in monolinguals, such as 

input quantity and quality, but also factors that are specific to the experience of dual language 

exposure (e.g., Hoff et al., 2012). Based on combinations of factors like relative exposure, 

proficiency and dominance in each language; similarities and differences in linguistic structures 

across the two languages; and the relative status of each language in the speaker’s community, 

children who grow up speaking more than one language may demonstrate widely varying levels 

of performance in each (Paradis, Genesee & Crago, 2011). That is, two bilingual children may 

show entirely different levels of performance on the same task when tested in the same 

language and both still represent typical bilingual language development, with strong underlying 

language abilities. Speech-language pathologists are thus asked to recognize these language 

differences as they work to accurately identify multilingual children who also present with 

patterns associated with language disorders (Oetting, 2018). Understandably, clinicians report 

difficulty working with children from culturally and linguistically diverse backgrounds (Guiberson 

& Atkins, 2012; Caesar & Kohler, 2007; Roseberry-McKibbin, Brice & O’Hanlon, 2005).  

 An increasingly accurate understanding of bilingual language development is needed to 

support continued improvements in clinical practice for young bilinguals. The research in this 
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dissertation is thus motivated by the overarching question: how does typical and atypical 

language development manifest in the context of bilingualism?  This work helps address this 

question from two complementary perspectives: a single language focus and the uniquely 

bilingual lens.  

The first approach prioritizes characterizing performance in each language individually. 

The broad question guiding this single language focus is: what are the meaningful patterns of 

single language development for children from culturally and linguistically diverse backgrounds, 

and how do we measure them? When considering performance in a single language, bilingual 

children may resemble monolingual counterparts in the developmental trajectory of some 

language milestones (e.g., non-tense morphemes are acquired more readily than tense 

morphemes in both monolingual and bilingual English speakers; Paradis, 2005)—but research 

has made clear that the use of monolingual benchmarks may misrepresent bilingual children’s 

language abilities (e.g., Paradis, 2005; Bialystok, Luk, Peets & Yang, 2010). The full extent of 

similarities and differences across monolingual and bilingual children remains to be determined 

and new standards that reflect language development in young bilinguals need to be 

established. Research with a single language focus delivers this vital information to speech-

language pathologists, enabling them to more accurately assess each language in line with best 

practice. And, as results included in this dissertation will show, detailed analysis of a single 

language opens doors to consider patterns of language use that result from experience with 

multiple languages.  

This consideration of how knowledge of one language impacts performance in the other 

is representative of research under a uniquely bilingual lens, the second approach to 

characterizing typical and atypical bilingual language development. Our understanding of 

bilingualism in adulthood is that the two languages are not separate. Instead, they are jointly 

activated, allowing for cross-language interactions, as reflected in prominent theories of adult 
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bilingual language processing (e.g., BIA+, Dijkstra & Van Heuven, 2002; Revised Hierarchical 

Model, Kroll, van Hell, Tokowicz & Green, 2010; Distributed Features Model, van Hell & de 

Groot, 1998). Moreover, mounting evidence suggests that similar processes may be at play for 

young bilinguals, including research presented in this dissertation (Sheng, Lam, Cruz & Fulton, 

2016; Kelley & Kohnert, 2012; Pérez, et al., 2010; Schelletter, 2002). The question guiding 

research under this approach is: what are the patterns of cross-language interactions in young 

bilinguals, and do they differ as a function of typical vs. atypical language development? 

Ultimately, the pairing of a single language focus with the uniquely bilingual lens supports an 

increasingly complete picture of typical and atypical dual language development. 

 

Overview of the dissertation 

Studies included in this dissertation are informed by theoretical frameworks that highlight 

cross-language interactions in bilingual speakers (e.g., Kan & Kohnert, 2008) and by known 

areas of weakness for children with atypical language development (e.g., Leonard, 2014; 

Gutiérrez-Clellen, Simon-Cereijido & Wagner, 2008; Kan & Windsor, 2010; Kapantzoglou, 

Restrepo & Thompson, 2012). Synthesizing our understanding of bilingualism and of language 

disorder, the research included in this dissertation examines typical and atypical language 

development in bilingual children. 

Chapters 2 and 3 represent work that is consistent with a single language focus. Each 

study investigates the use of English tense and agreement (T/A) morphemes, a grammatical 

skill that is frequently considered in language assessment and is understood to be indicative of 

language ability in English-speaking monolingual and bilingual children (e.g., Leonard, 2014; 

Gutiérrez-Clellen et al. 2008). Chapter 2 presents a published study that investigated three 

approaches to measuring this important skill for preschool-aged Spanish-English bilinguals with 
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typical language development and bilingual peers with low language skills. Measurement 

approaches included one traditional method associated with mastery of T/A marking (Bedore & 

Leonard, 1998; Gladfelter & Leonard, 2013; Rice & Wexler, 1996; Rice, Wexler, & Cleave, 

1995) and two relatively novel measures that capture emergence of the T/A marking system 

(e.g., Hadley & Short, 2005). Results of this study help clinicians identify and employ 

appropriate assessment measures for children from culturally and linguistically diverse 

backgrounds. To better bridge this research with clinical practice, Chapter 2 includes case 

studies that illustrate the use and meaningfulness of each measure.  

In an extension of this work, Chapter 3 presents a published study that investigated the 

developmental trajectory of English T/A morpheme categories in preschool-aged Spanish-

English bilingual children with varying levels of language ability. Results of this study help 

elevate our understanding of morphosyntactic development in bilingual children to better match 

work available for monolingual peers. In addition to clarifying patterns of English language 

development that differ between children with dual language experience and children with 

experience in a single language, this work invites opportunities to consider the influence of one 

language on development in the other.  

Consistent with the uniquely bilingual lens, Chapters 4 and 5 present research that 

investigates bilingual language development with a focus on cross-language interactions. 

Chapter 4 presents a published work investigating cognate sensitivity (as measured by 

performance on a standardized receptive vocabulary task) in both adult and child bilinguals, 

thereby allowing for a consideration of cross-language interactions from developing bilingualism 

into mature bilingualism. Finally, Chapter 5 extends this work and investigates cross-language 

interactions in young bilinguals with increased experimental control and multiple measures of 

cognate sensitivity, including eye tracking. Importantly, this study includes children with specific 

language impairment and thus sheds light on how cross-language interactions may or may not 
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manifest given atypical language development. Together, these studies test whether features of 

the bilingual profile that are well documented in adult bilinguals are similarly expressed earlier in 

childhood and explore whether this information may be leveraged to provide clinically relevant 

information.  

The dissertation concludes with a general discussion that integrates findings from all 

research studies to better understand patterns of typical and atypical language development in 

young bilinguals.  
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Abstract 

Mature bilingualism is characterized by cross-language interactions, or the capacity for 

knowledge of one language to impact performance in the other. Emerging evidence suggests 

that similar cross-language interactions are demonstrated by typically developing child 

bilinguals, as indicated by their enhanced performance for cognate (i.e., elephant/elefante in 

English/Spanish) relative to non-cognate targets (e.g., bird/pájaro). The current study advances 

research in this area by testing for cognate sensitivity in the context of a novel word learning 

task and by utilizing measures of eye gaze alongside off-line accuracy rates. Participants 

included three groups of Spanish-English bilingual preschoolers: children with typical language 

who were enrolled in a Spanish-language classroom; children with typical language who were 

enrolled in an English-language classroom, and children with atypical language development 

who were enrolled in an English-language classroom.  

Given the challenging task of learning novel words following relatively few exposures, 

resulted indicated that only typically developing bilingual children with exposure to Spanish at 

home and in school demonstrated cognate sensitivity, as evidenced by enhanced accuracy for 

and fixations to cognate targets. Conversely, bilingual children with atypical language skills who 

were enrolled in English language classrooms did not demonstrate cognate sensitivity and 

trended towards enhanced performance for learning non-cognates relative to cognates. Results 

thus suggest that cognate sensitivity may be associated with language experience and, 

potentially, language ability. Continued efforts to understand how bilingual children with various 

profiles scaffold information across their two languages will inform clinical approaches for 

children with dual language exposure, including the use of cognates in bilingual language 

assessment and treatment.  
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Introduction 

The number of bilinguals in the United States has steadily increased (U.S. Census 

Bureau, 2016), and it is projected that 40 percent of children in the United States will learn 

English as their second language by 2030 (U.S. Department of Education & National Institutes 

of Child Health and Human Development, 2003). Accordingly, speech-language pathologists 

can expect to see children from culturally and linguistically diverse backgrounds on their 

caseloads (e.g., Caesar & Kohler, 2007). Accurate assessment of language abilities in bilingual 

children requires practitioners to recognize language differences, or non-clinical patterns of 

language use that reflect a child’s language experience, and then determine if patterns of 

disorder are present within those language differences (Oetting, 2018). Best clinical practice for 

bilingual clients thus includes assessing performance in each language separately and 

comparing a child’s performance in each language to appropriate bilingual comparison groups 

or norms (e.g., Potapova, Kelly, Combiths & Pruitt-Lord, 2018; Gillam et al., 2014; Gutierrez-

Clellen, Simon-Cereijido & Wagner, 2008).  

To complement these methods and support clinical approaches tailored to bilingual 

speakers, it is important to recognize that the two languages are not fully independent, and, 

instead, there is potential for knowledge of one language to impact performance in the other 

(e.g., Potapova & Pruitt-Lord, 2019). While there is substantial research in such cross-language 

interactions in adult bilinguals, and a growing body of work in typically developing child 

bilinguals, this potential is not yet well understood in the context of atypical language 

development. To address this gap, the present study aims to better understand cross-language 

interactions in preschool-aged bilinguals with typical development and bilingual peers with 

specific language impairment (SLI). Here, we test whether children are sensitive to cross-

language similarity as they encounter novel words in each language. Results will inform our 
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understanding of typical and atypical language development in the context of dual language 

exposure and have implications for clinical approaches for bilingual children.  

 

Cross-language interactions in bilingual speakers 

Typically developing child bilinguals and healthy adult bilinguals alike have been shown 

to scaffold information from one language into the other, even when there is no indication that 

the non-target language is relevant to the task at hand (see Kroll, Dussias, Bogulski & Valdes-

Kross, 2010a; Potapova & Pruitt-Lord, 2019). Frequently, cross-language interactions are 

assessed through sensitivity to cognates, or translation equivalents that share sound and 

meaning across languages (e.g., elephant and elefante in English and Spanish) relevant to non-

cognates (e.g., bird/pájaro). For example, adult bilinguals have been found to learn novel 

cognates more successfully than non-cognates (Lotto & De Groot, 1998; De Groot & Keizjer, 

2000). Indeed, adult bilinguals’ sensitivity to cross-language similarity has demonstrated in a 

wide variety of language tasks, including categorization (Dufour & Kroll, 1995), naming (Gollan, 

Sandoval & Salmon, 2007; Rosselli, Ardila, Jurado & Salvatierra, 2012), translation (De Groot & 

Poot, 1997) and word association (Van Hell & De Groot, 1998) and with a wide variety of 

measures, including accuracy (e.g., Rosselli, et al., 2012), reaction time (e.g., Lotto & De Groot, 

1998), eye gaze (e.g., Blumenfeld & Marian, 2005) and event related potentials (e.g., Strijkers, 

Costa & Thierry, 2010). These robust findings have informed models of adult language 

processing, which reflect the possibility of cross-language interactions (e.g., BIA+, Dijkstra & 

Van Heuven, 2002; Revised Hierarchical Model, Kroll, van Hell, Tokowicz & Green, 2010; 

Distributed Features Model, van Hell & de Groot, 1998).  

 Comparable research in young bilinguals is emerging (see Potapova & Pruitt-Lord, 

2019), with mounting evidence that typically developing child bilinguals also demonstrate 
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cognate effects, or sensitivity to cross-language similarity. A substantial number of studies in 

this area have repurposed standardized language assessments by identifying test items as 

either cognates or non-cognates and found that preschool-age and school-age children 

demonstrate higher accuracy on cognate items relative to non-cognate items (Potapova, 

Blumenfeld & Pruitt-Lord, 2016; Kelley & Kohnert, 2012; Pérez, Peña & Bedore, 2010). 

Gradually, cognate sensitivity in young bilinguals is being considered with more rigorous 

methods and measures that more closely resemble work available for adult bilinguals. For 

example, Sheng, Lam, Cruz and Fulton (2016) controlled for the phonological structure, 

frequency, length and age of acquisition of English and Spanish cognate and non-cognate 

targets in a task that required 4- to 7-year old children to name objects in English. While 

Spanish-English bilingual participants had greater success with cognate items relative to non-

cognate items, neither English monolinguals nor Mandarin-English bilinguals showed the same 

effect, indicating Spanish-English bilinguals were sensitive to cognate status, or information that 

was not accessible to either of the other groups.  

Cognate sensitivity and cross-language interactions have been demonstrated across 

development and into adulthood, but the effect is not uniform. The degree of observed cognate 

sensitivity may be impacted by characteristics of the target items, such as their degree of cross-

language similarity. While the terms “cognate” and “non-cognate” suggest a categorical split, 

evidence indicates that cognate status is a continuum, with graded levels of salient overlap. In 

both child and adult bilinguals, increasing that degree of overlap in cognate targets has been 

shown to enhance performance. Dutch-Frisian bilingual children followed longitudinally between 

ages 5 and 8 with relatively low Frisian exposure were found to have higher accuracy for 

identical cognates, such as poes/poes in Frisian/Dutch (‘cat’) than for non-identical cognates, 

such as easten/oosten (‘east’; Bosma, Blom, Hoekstra & Versloot, 2016). The same pattern has 

also been demonstrated by adult bilinguals, with a greater degree of observed cognate effects 
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when cognate pairs have a higher degree of overlap, as evidenced by faster response times 

(Duyck et al. 2007; Dijkstra et al. 2010; Van Assche et al., 2011).  

The magnitude of cognate effects has also been linked to individual differences, such as 

age. Older school-age bilinguals have been found be more likely to demonstrate cognate 

sensitivity than younger school-age bilinguals in a receptive vocabulary task (Kelley & Kohnert, 

2012). Similarly, Potapova et al., (2016) found that where nearly all adult Spanish-English 

bilingual participants demonstrated cognate sensitivity on a standardized English receptive 

vocabulary test, the effect was less robust in preschool-aged Spanish-English bilinguals that 

completed the age-appropriate sections of the same standardized assessment. Available 

evidence thus suggests that, while child bilinguals have a potential for cognate sensitivity, this 

effect also grows with development. Language dominance has also been recognized as an 

important factor in observed cognate sensitivity, particularly when considered alongside the 

language of task administration. In both child and adult bilinguals, greater cognate effects are 

found when a participant is asked to perform tasks in their non-dominant language (Pérez et al., 

2010; Rosselli et al., 2012). Thus, cognate effects may be better captured when speakers 

recruit information from their dominant language into their relatively weaker language. 

Our understanding of cross-language interactions in young bilinguals is growing to 

match our understanding of this phenomenon in adult bilinguals—but it has yet to be extended 

to children with specific language impairment (SLI), a communication impairment characterized 

by weaknesses in both expressive and receptive language. Empirical efforts to understand 

cognate sensitivity for children with weak language skills are needed, considering that cognates 

have been recommended as treatment targets for bilingual children with an expectation that 

they can support cross-language transfer and generalization (e.g., Kohnert, 2010; Kambanaros, 

Michaelides & Grohmann, 2016). More broadly, continued efforts to expand methods and 
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measures used to investigate cognate sensitivity in child bilinguals will bolster our 

understanding of cross-language interactions in development.  

 

 Cross-language interactions in children with SLI 

While cross-language interactions may be considered characteristic of bilingualism, this 

understanding is, at present, largely informed by research in typically developing child bilinguals 

and healthy adults, with some evidence from adults with impaired language skills (Potapova & 

Pruitt-Lord, 2019; Kroll et al., 2012; Kohnert, 2004). To our knowledge, two studies have 

considered cognate sensitivity in children with SLI, including one study featuring English 

monolinguals. Kohnert, Windsor and Miller (2004) tested whether form overlap between 

Spanish and English facilitated recognition of Spanish words in 8- to 13-year-old English 

monolinguals with typical development and monolingual peers with SLI. In this study, 

participants were asked to match an unfamiliar Spanish label with one of two target pictures. 

Typically developing monolinguals demonstrated higher accuracy rates and faster response 

times for Spanish targets that resembled their English translation equivalents than did peers 

with SLI, suggesting that they were benefiting from cross-language similarity to a greater extent. 

Accordingly, the authors highlighted the potential contribution of cognate sensitivity to language 

assessment. Results of this study also revealed that within each group, performance for 

Spanish targets with no discernable overlap with English was lower than for targets with 

overlap, indicating some degree of cognate sensitivity within each group. A similar pattern of 

results was found by Grasso, Peña, Bedore, Hixon and Griffin (2017) in 5- to 9-year-old 

Spanish-English bilingual children with typical development and bilingual peers with SLI. In this 

study, the measure of interest was accuracy on cognate and non-cognate targets identified from 

Spanish and English standardized expressive vocabulary measures. While typically developing 

participants outperformed participants with SLI in overall accuracy, each group named cognate 
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targets more frequently than non-cognate targets across the two languages, and authors 

highlighted the value of cognates in bilingual language therapy. Together, findings suggest that 

children with SLI do demonstrate difficulties with cognates relative to typically developing peers, 

but that sensitivity to cognates may nevertheless be present.  

In the present study, we expand upon this research by investigating cross-language 

interactions in development with an approach that has improved our understanding of deficits 

associated with SLI: novel word learning. Children with SLI have relative difficulty in various 

lexical-semantic tasks, including word learning, with evidence particularly readily available for 

monolinguals (see Kan & Windsor, 2010, for a meta-analysis on word learning in monolingual 

children with primary language impairment). Difficulties have been identified both during fast 

mapping, which includes quickly forming form-meaning associations between novel labels and 

objects following limited exposure to the novel form, and during extended word learning, which 

includes lexical acquisition given further exposure to the novel items (e.g., Rice et al., 1994; 

Gray, 2005). To illustrate, Rice and colleagues (1994) used video story presentations to 

introduce four high difficulty nouns and four high difficulty verbs to 5-year-old English 

monolingual children with SLI, as well as age-matched and language-matched control groups. 

Given three exposures to the target words, the typically developing age-matched control group 

demonstrated significant growth in comprehension of the new words, while children with SLI 

failed to demonstrate word learning. Similarly, bilingual children with SLI have also been found 

to have difficulty with this task. For example, 4- and 5-year-old Spanish-speaking children with 

SLI demonstrated weaker comprehension for three novel Spanish words than did typically 

developing age-matched bilingual peers following a scripted structured play session that 

introduced the labels and referents (Kapantzoglou, Restrepo & Thompson, 2012).  

Altogether, research in word learning and other lexical-semantic tasks suggests that 

children with SLI demonstrate relatively weak semantic associations. In these works, novel 
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words have been presented in a single language; as such, only weaknesses in within-language 

semantic associations have been identified. The present study will introduce novel words in 

each of the bilingual children’s languages and manipulate the targets’ cognate status, allowing 

for an investigation of semantic associations across languages. An understanding of cross-

language associations in typical and atypical bilingual language development will support 

clinical practices tailored to the bilingual experience. Meaningful differences in cognate 

sensitivity between typically developing bilingual children and bilingual peers with SLI will point 

to the usefulness of cognate tasks in language assessment, while relative success with 

cognates in children with SLI would suggest that translation equivalents with high degrees of 

cross-linguistic form overlap may provide useful scaffolds in language therapy.  

 

Present study 

This study investigated typical and atypical bilingual language development by 

considering cross-language interactions in preschool-aged Spanish-English developing bilingual 

children, including a group of bilingual children with SLI. Cognate sensitivity was measured 

through a novel word learning task that featured cognate and non-cognate targets. Word 

learning tasks have previously been used to both capture cognate effects in adult bilinguals 

(e.g., Lotto & De Groot, 1998) and to characterize typical and atypical language skills in children 

(Kan & Windsor, 2010; Kapantzoglou et al., 2012). The current research capitalizes on this 

overlap to test for cognate sensitivity in bilingual children with varying levels of language ability. 

Further, this method allows for cognate effects to be tested independently of a child’s previous 

experience, as exposure to novel labels is controlled within the study; this contrasts with 

previous work investigating cognate sensitivity in child bilinguals, which typically features labels 

and objects that participants have pre-existing knowledge of. The central question driving this 
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research was: Do bilingual children with typical and atypical language development demonstrate 

cross-language interactions (i.e., cognate effects) as they encounter novel words in each of their 

languages?  

As in related work, cognate sensitivity was measured by comparing accuracy rates for 

cognate and non-cognate targets during a receptive comprehension task, with higher accuracy 

rates for cognates relative to non-cognates reflecting cross-language interactions. In addition, 

cognate sensitivity was measured via eye tracking during the same receptive comprehension 

task. Eye tracking offers an opportunity to identify effects not present in overt behavioral 

responses, such as selecting an image by pointing (Conklin & Pellicer-Sánchez 2016; Lai et al., 

2013; Hendrickson, Mitsven, Poulin-Dubois, Zesiger & Friend, 2015). This relatively nuanced 

measure has been utilized in adult studies of cognate sensitivity (e.g., Blumenfeld & Marian, 

2005) and to detect partial word knowledge in young children (Hendrickson et al., 2015). 

Given the lexical-semantic weaknesses associated with the profile of SLI, bilingual 

children with SLI were expected to differ from bilingual children with typical development in 

terms of cognate sensitivity, as measured by both off-line accuracy and fixation patterns.  

 

Method 

Participants 

Spanish-English developing bilinguals were recruited from a local preschool site as part 

of an on-going community-based research project conducted by the second author. The 

preschool site required below-poverty standards to participate and featured both English-

language and Spanish-language classrooms. Inclusionary criteria for the present study were 

that children were at least four years of age during preliminary data collection (see below); that 

Spanish exposure in the home was at least 30 percent; that non-verbal cognition scores were 
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within or above normal limits; that spontaneous language samples were completed at the 

beginning of the academic year in both Spanish and English; and that both caregiver and 

teacher questionnaires were completed during data collection.  

 Bilingual participants were identified as having typical language (BiTD) or specific 

language impairment (BiSLI) using a combination of direct and indirect language measures in 

each of their languages described in the following section. For inclusion in the BiSLI group, 

participants were required to meet at least three of the four following criteria relevant to 

identifying atypical language development in children from culturally and linguistically diverse 

backgrounds: (a) caregiver concern regarding language development provided via 

questionnaire; (b) below average performance on spontaneous language measures in both 

Spanish and English, as measured by mean length of utterance in words; (c) presence of an 

Individualized Education Plan; and (d) average teacher ratings of less than 4.18 on the 

Inventory to Assess Language Knowledge (ITALK; Peña, Gutiérrez-Clellen, Iglesias, Goldstein, 

& Bedore, 2018), a questionnaire reflecting English and Spanish performance across language 

domains. Conversely, for children to be considered for either BiTD group, there could be no 

caregiver concern regarding language development and no more than one of additional three 

indicators could be present.  

In total, four participants met the criteria for the BiSLI group (mean age = 4;3, SD = 3.30 

months; 1 female). Each of children that met the criteria for the BiSLI group was enrolled in an 

English language classroom. An additional 22 participants met the criteria for the BiTD group, 

including four children enrolled in Spanish-language classrooms (BiTD-Span; mean age = 4;2; 

SD = .96 months; 4 females) and 18 children enrolled in English-language classrooms. To best 

allow for group comparisons, four BiTD children enrolled in English language classrooms were 

matched with children from the BiSLI and BiTD-Span on the basis of age and Spanish exposure 
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at home, resulting in a BiTD-Eng group (mean age = 4;4; SD = 2.2 months; 3 females). Thus, a 

total of 12 children were included in the present study. 

All participants spoke Spanish as a native language, were exposed to Spanish at home 

and were comparable in age; see Table 1 for group characteristics and Appendix A for 

individual participant characteristics. In addition, non-verbal cognition was within or above 

normal limits for all participants, as measured by the Leiter International Performance Scale–

Revised (Roid & Miller, 1997), a non-verbal cognition measure (mean = 13.17, SD = 2.27, 

Range = 9.5–17). Maternal education was reported to be 10.83 years (SD = 3.1, Range = 6–

16), on average. Despite these similarities in demographic variables relevant to language 

performance (all ps > .600, except for the Leiter-R, p = .083), children in the BiSLI group 

significantly differed from both BiTD groups in terms of language performance, as would be 

expected. Not only did children in the BiSLI group demonstrate significantly lower performance 

on measures that were used to separate the groups (mean length of utterance in words in a 

spontaneous English language sample, mean length of utterance in words in a Spanish 

spontaneous language sample, and teacher ITALK ratings; ps from one-tailed t-tests = .037, 

.003 and .001, respectively), this group also had a significantly lower number of complete and 

intelligible utterances in their spontaneous language samples in Spanish and English, a smaller 

number of different words in spontaneous language samples in Spanish and English, and lower 

Language Index scores on the Bilingual English-Spanish Assessment (BESA; Peña, et al., 

2018; p values ranged from .014 to .048). Meanwhile, the BiTD-Span and BiTD-Eng groups 

were similar in language performance in each of those language measures (p values ranged 

from .235 to .905). Thus, the BiSLI group demonstrated lower levels of language performance 

than children in the BiTD groups, while children in the two BiTD groups were seemingly 

comparable in language abilities. 
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Table 1. Participant characteristics for BiTD-Span, BiTD-Eng and BiSLI groups. 

  

Age 
% 

Spanish 
Heard 

% 
English 
Heard 

Maternal 
Education 
(in years) 

Leiter-
R 

MLUw 
– 

English* 

MLUw 
– 

Spanish† 
ITALK† 

BESA 
Language 

Index†   

BiTD-
Span 

Mean 4;2 76.39 23.61 11.75 15.13 2.5 3.26 4.6 101.75 

SD 
.96 

months 
27.36 27.36 .50 2.37 1.08 1.17 .69 12.77 

BiTD-
Eng 

Mean 4;4 82.50 17.50 10.50 12.88 2.89 3.65 4.55 108.75 

SD 
2.22 

months 
23.63 23.63 3.11 1.93 .70 .62 .09 5.17 

BiSLI 

Mean 4;3 81.55 18.45 10.25 11.50 1.66 1.63 2.85 78.25 

SD 
3.30 

months 
13.52 12.52 4.65 2.48 .24 .23 .79 11.71 

*p < .05 for comparisons between the BiSLI and two BiTD groups 
†p< .01 for comparisons between the BiSLI and two BiTD groups 

Procedure 

Through partnerships with teachers and classroom personnel, caregivers received 

information about a larger study led by the second author, information about the present study, 

consent forms, and caregiver questionnaires regarding child language history. Children whose 

parents provided signed consent forms completed language assessment batteries associated 

with the larger research project at the beginning of the year. As part of this preliminary data 

collection, participants were tested individually across multiple planned sessions on-site at the 

preschool. All children completed the standard language assessment battery, including 

spontaneous play-based English language samples. In addition, children whose parents 

reported use of Spanish at home completed spontaneous play-based language samples in 

Spanish, as well as the Morphosyntax and Semantics subtests of the BESA. Data collection for 

all participants was completed within the span of 2–4 weeks. Information collected at this time 

determined eligibility for the present study and informed group assignment for the present study, 

as described above. Examiners included supervised graduate and undergraduate students in 

speech-language pathology trained to administer the assessment batteries; examiners were 

fluent in the language corresponding to the task.  
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Data for the present study were collected at the midpoint of the academic year, also on-

site at the preschool. Participants were tested individually by trained graduate and 

undergraduate students in speech-language pathology who were fluent in both Spanish and 

English. The present study included multiple planned sessions in which participants were 

introduced to novel words in Spanish and English in the context of child-friendly stories and then 

tested for their receptive comprehension of novel target labels in both languages (see Table 2 

and the following sections). In Session 1, participants viewed a Spanish story and completed 

comprehension tests in Spanish (Comprehension Test 1) and English (Comprehension Test 2); 

examiners were trained to use Spanish with the participant until the Spanish comprehension 

test had been completed. In Session 2, completed on a separate day, participants viewed the 

English version of the story and then completed comprehension tests in English 

(Comprehension Test 3) and Spanish (Comprehension Test 4); examiners were trained to use 

English with the participants until the English comprehension test had been completed. 

 
Table 2. Summary of session format and tasks. 

  Session 1 One Session Two 

T
a

s
k
 

Story 
Comprehension 

Test 1 
Comprehension 

Test 2 
Story 

Comprehension 
Test 3 

Comprehension 
Test 4 

L
a

n
g

u
a

g
e
 

Spanish Spanish English English English Spanish 

C
o

n
te

n
t 

 
Paired four 
novel visual 
referents 
with novel 
Spanish 
labels 
 
- Two 

cognate 
labels 

- Two non-
cognate 
labels 

 

 
24 total trials 
 
- Two cognate 

labels 
- Two non-

cognate labels 
 

 
24 total trials 
 
- Two cognate 

labels 
- Two non-

cognate labels 
 

 
Paired the 
same visual 
referents 
with novel 
English 
labels 
 
- Two 

cognate 
labels 

- Two non-
cognate 
labels 

 

 
24 total trials 
 
- Two cognate 

labels 
- Two non-

cognate labels 
 

 
24 total trials 
 
- Two cognate 

labels 
- Two non-

cognate labels 
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Stimuli 

Novel words. Each participant was introduced to a total of eight novel labels, or four pairs of 

Spanish-English translation equivalents matched with four novel visual referents (e.g., Kan & 

Kohnert, 2008; Rice et al., 1994). Spanish labels were presented in a Spanish story in Session 

1; English labels were presented in an English story in Session 2. The key manipulation in the 

novel labels was the cognate status of each target. Two of the translation-equivalent pairs were 

cognates across English and Spanish (e.g., codon/codón) and two pairs were non-cognates 

(e.g., tamiz/fathom). Both cognate and non-cognate novel labels were in fact high-difficulty two-

syllable English and Spanish words. Targets were novel in the sense that they were unfamiliar 

to preschool-aged children and referred to novel objects. The use of true word forms in Spanish 

and English ensured that each item reflected the phonotactics of its respective language.  

 Potential cognate and non-cognate stimuli were identified from scientific materials (e.g., 

glossaries for specialized professional fields). From this list of potential stimuli, targets were 

selected that allowed for (1) highly salient overlap between cognate pairs across English and 

Spanish; (2) minimal overlap between non-cognate pairs across English and Spanish; and (3)  

balance between cognates and non-cognates targets within each language. All potential words 

were required to have a structure of CVCVC (e.g., codon) or CVCCVC (e.g., gasket). To be 

considered a potential cognate target, translation equivalents in English and Spanish were 

required to share one hundred percent orthographic overlap, excluding accent marks (e.g., 

codon/codón in English/Spanish), resulting in high degrees of phonological overlap. Conversely, 

non-cognate translation equivalents across English and Spanish were not allowed to share any 

consonants in the same word position. Thus, a visual referent matched with the Spanish non-

cognate tamiz could not also be paired with an English label with word initial /t/, word medial /m/ 

or word final /s/ or /z/; accordingly, the translation equivalent for tamiz in the present study was 

fathom. To further ensure that overlap existed between cognate pairs only, no labels aside from 
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the intended cognate pair were allowed to share consonants in the same word position. Thus, to 

include the cognate pair codon/codón, no other cognate or non-cognate labels in either English 

or Spanish could have word initial /k/, word medial /d/ or /ð/ or word final /n/.  

To create balance between the two cognate and non-cognate targets within each 

language, word length and phonotactic probability were considered. First, both cognate and 

non-cognate targets included one CVCVC pair (e.g., cognate: codon/codón; non-cognate: 

gullet/matiz) across English and Spanish and one CVCCVC pair (e.g., torpor/torpor; non-

cognate: fetlock/cincel). Finally, cognate and non-cognate targets were balanced in terms of 

total biphone positional frequencies and single phoneme positional frequencies using the 

English and Spanish CLEARPOND Databases (Marian, Bartolotti, Chabal & Shook, 2012). 

Across cognate and non-cognate targets, all measures of phonotactic probability were 

comparable within each language (p values ranged from .217 to .896). To further ensure that 

observed effects were related to cognate status and not to characteristics of specific target 

labels, two combinations of cognate and non-cognate targets were created that met all criteria 

described above. For a summary of the cognate and non-cognate translation equivalents used 

in the present study, see Table 3. Participants were randomly assigned to one combination of 

target words (Combination 1) or the other (Combination 2) prior to assignment of group status.  

Though the manipulation of cognate status was key to the current study, this information 

was not explicitly provided to participants. Children were instructed that they would hear 

“nuevas palabras” in Session 1 and “new words” in Session 2, but no mention of cross-language 

similarity was provided in either session.  
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Table 3. Novel cognate and non-cognate labels. 

 

Child-friendly stories. Child friendly stories were designed to introduce participants to novel 

labels and visual referents. In the story, participants were introduced to two characters on a 

space adventure whose rocket ship had broken. The characters searching for tools to fix their 

rocket ship provided the context to introduce four novel objects and their corresponding 

(cognate and non-cognate) labels.  

The English story script was created by the first author and subsequently translated into 

Spanish by native Spanish-speaking research assistants. English and Spanish stories were 

matched in content and provided six exposures to each novel label in total. Two versions of the 

story were created in each language, differing only in the use of target labels from Combination 

1 or Combination 2. The story scripts in English and Spanish were then recorded by native 

speakers of English and Spanish in sound-treated booths.  

 

Combination 1 Combination 2 

Cognates Non-cognates Cognates Non-cognates 

CVCVC CVCCVC CVCVC CVCCVC CVCVC CVCCVC CVCVC CVCCVC 

Spanish 

Label codon torpor matiz cincel radon vector tamiz dintel 

Phonological 
transcription 

/koðon/ /toɾpoɾ/ /matis/ /sinsel/ /raðon/ /bektoɾ/ /tamis/ /dintel/ 

Individual 
Position 
Frequency 

1.43 1.46 1.41 1.42 1.39 1.54 1.38 1.46 

Total 
biphone 
frequency 

1.08 1.04 1.05 1.04 1.03 1.05 1.03 1.07 

English 

Label codon torpor gullet fetlock radon vector fathom gasket 

Phonological 
transcription 

/koʊdɑn/ /tɔɹpɚ/ /ɡʌlɪt/ /fɛtlɑk/ /ɹeɪdɑn/ /vɛktɚ/ /fæðəm/ /ɡæskɪt/ 

Individual 
Position 
Frequency 

1.29 1.30 1.30 1.28 1.25 1.37 1.24 1.41 

Total 
biphone 
frequency 

1.01 1.01 1.02 1.01 1.01 1.02 1.01 1.03 
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Story images included a total of 12 panels with vector images edited in Adobe Illustrator. 

The novel visual referents for the target labels were selected from the Novel Objects and 

Unusual Names Database (Horst & Hout, 2016). Each novel objects and its corresponding label 

were introduced in a manner that highlighted their pairing—the object was prominently 

displayed in the panel by a character with no other distracting objects and its name was 

repeated in the context of the story (e.g., Andrea looked around the ship and she found a 

codon. “Look, I have a codon, maybe a codon can fix our rocket ship.” Andrea thought that the 

codon could help.)  

Participants were seated comfortably in front of 15.6-inch portable computer monitors to 

view the stories. Each story panel was preceded by neutral panels with no images or audio, 

allowing the examiner to monitor the participant’s engagement prior to initiating the presentation 

of each story panel.  

Comprehension tests. To test for the children’s learning of each target label and for cross-

language interactions, participants completed comprehension tests in each language following 

the story. Comprehension tasks were presented on the same portable monitor as the stories 

and required participants to match a target label presented via pre-recorded audio to one of four 

visual referents. Audio for the comprehension tasks was recorded in sound-treated booths by 

the same native English and Spanish speakers that narrated the stories. Eye gaze data was 

collected at a rate of 120 Hz throughout the task with a remote Tobii x3-120 eye tracker 

mounted on the portable monitor. Prior to completing the comprehension test, participants 

completed an engaging calibration task using Tobii Pro Lab software to support accurate eye 

tracking.  

Preceding each experimental trial was a blank screen with a centrally located star that 

participants were instructed to fixate; once the participant’s attention had been confirmed by the 
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examiner, the test trial would begin. The four novel objects would appear in the quadrants of the 

screen, and participants heard “Show me the _____” in English tests and “Enseñame el_____” 

in Spanish tests. Target word onset occurred 500ms after the images appeared on screen. 

While gaze data was being collected, participants also indicated their selected match to the 

auditory target using a child-friendly pointer. The pointer allowed for children to indicate a choice 

without physically approaching the screen and impeding eye tracking. To ensure that 

participants used the pointers successfully, participants completed a training activity with 

familiar stimuli (e.g., a car, a dog) that matched the structure of the comprehension task prior to 

beginning the comprehension tests. In addition, examiners reminded participants of how to use 

the pointer between test trials, as needed.  

In total, participants completed 24 trials per comprehension test, including 12 trials with 

cognate-targets and 12 trials with non-cognate targets (i.e., six trials for each of the four novel 

labels per language). Two presentation orders were created, Order A and Order B. Participants 

were randomly assigned to presentation order irrespective of group status. The order that a 

participant received was counterbalanced across languages and across sessions. To illustrate, 

a participant that received Order A for Comprehension Test 1 in Spanish then received Order B 

in Comprehension Test 2 in English during Session 1. Then, in Session 2, that same participant 

completed Comprehension Test 3 in English in Order A and then Comprehension Test 4 in 

Spanish test in Order B. Within each order, trials were pseudo-randomized such that the same 

word was not the target for more than one trial in a row. In addition, images were 

counterbalanced such that the correct answer appeared in each quadrant an equal number of 

times and such that each label appeared as the target in each quadrant at least once and no 

more than twice.  

Each of the four comprehension tests was later analyzed for accuracy and fixation 

patterns to test for cognate sensitivity. Importantly, each test offered different opportunities for 
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participants to demonstrate cognate effects. Comprehension Test 1 was administered in 

Spanish immediately following the Spanish story that introduced the novel words (see Table 2); 

as such, cognate status was not yet evident, and no cognate effects were expected. 

Comprehension Test 2 was administered in English immediately following Comprehension Test 

1 and challenged the children to pair the same visual referents with entirely unfamiliar English 

labels. Comprehension Test 2 thus offered the first opportunity for cognate effects, as children 

may have recognized and benefitted from the similarity between the Spanish and English labels 

for cognate targets. The presentation of the English story in Session 2 formally provided the 

pairing between the visual referents and their English labels. Thus, cognate effects were again 

expected in Comprehension Test 3, administered in English, and in Comprehension Test 4, 

administered in Spanish.  

 

Results 

Preliminary analyses 

The goal of the present work was to understand whether bilingual children differed in 

their sensitivity to cross-language similarity during word learning as a function of language 

ability. To investigate this, it is helpful to first summarize children’s performance on the 

comprehension test. Overall, all children in the study demonstrated above-chance recognition of 

at least one word across comprehension tests (i.e., accuracy higher than .25 given a field of 

four), with some children reliably recognizing each of the four labels by Comprehension Tests 3 

and 4. Given this pattern of performance, the task was understood to be challenging but within 

an appropriate range for this population. For group-level performance, see Table 4; for 

performance summaries at the individual level, see Appendix A.  
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Table 4. Number of targets with above-chance performance by group (out of a maximum of 
four).  

  
Comprehension Test 

1 2 3 4 

BiTD-Span 
Mean 2.50 1 2 1.75 

SD .87 .71 .71 1.48 

BiTD-Eng 
Mean 2.75 1.25 2.5 2 

SD 1.08 1.09 1.5 1 

BiSLI 
Mean 1.75 2 1.75 2 

SD .93 .71 1.30 .71 

 

In addition, analyses were completed to ensure that performance did not differ across 

that two combinations of novel labels (see Table 3). In total, six participants were exposed to 

novel labels in Combination 1 and six participants were exposed to novel labels from 

Combination 2. As a result of random assignment to order combinations, four BiSLI participants, 

one BiTD-Eng participant and one BiTD-Span participant received Combination 2; the remaining 

participants, including three BiTD-Eng and three BiTD-Span participants, received Combination 

1. Total percent accuracy did not differ between children who were exposed to words in 

Combination 1 as compared to words in Combination 2 for any of the four comprehension tests 

(p values ranged from .143 to .585). As all BiSLI participants received the same combination 

and language status had the potential to affect performance on the word learning task (e.g., 

Rice et al., 1994), a second comparison between Combination 1 and Combination 2 included 

only BiTD-Span and BiTD-Eng participants. Again, overall performance across word 

combinations did not significantly differ for any of the four comprehension tests (p values ranged 

from .129 to .765). As such, the two combinations were considered comparable in difficulty.  
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Cognate and non-cognate accuracy 

Recall that the comprehension tasks allowed multiple opportunities for the participants to 

identify each novel label. Children’s performance for cognates and non-cognates was thus 

summarized as a proportion of items correct (e.g., if a child identified the correct visual referent 

for five trials with cognate target labels out of 12 trials with cognate targets, her accuracy rate 

was calculated as 5/12 = .42). Because proportions are on a bounded scale (0-1), the 

proportions of accurate responses for cognates and non-cognates were each adjusted with a 

logit transformation. 

Children’s accuracy in recognizing cognate and non-cognate novel words was analyzed 

with linear mixed effects models run separately for each comprehension test using R (R Core 

Team, 2013) and the package “lme4” (Bates, Maechler & Bolker, 2015). Fixed effects included 

group (BiTD-Span, BiTD-Eng and BiSLI) and cognate status (cognate, non-cognate), allowing 

for the interaction of these variables. Models also included fixed effects for participant 

characteristics expected to be associated with cognate sensitivity, including percent exposure to 

Spanish at home and chronological age (e.g., Pérez et al., 2010; Kelley & Kohnert, 2012). 

Significant interactions were investigated using the package “lsmeans” (Lenth, 2016) to test for 

differences between levels of one factor at specific levels of the second factor. Subject 

intercepts were entered as random effects, and p-values for tested effects were obtained by 

likelihood ratio tests of the model with the targeted effect included against a reduced model 

without that effect. Finally, to support a more reliable comparison of cognate and non-cognate 

accuracy, children who did not demonstrate above-chance performance (i.e., reliable 

recognition) for any of the four target labels were excluded from analyses for that corresponding 

comprehension test. Across four points of analysis for 12 participants and a total of 48 

comprehension tests, four children were excluded from four tests: two children (one BiTD-Span 

and one BiTD-Eng) were excluded from analyses for Comprehension Test 2; one child was 
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excluded from analyses for Comprehension Test 3 (one Bi-SLI) and one child was removed 

from analyses for Comprehension Test 4 (one BiTD-Sp; see Appendix A).  

 

Comprehension Test 1. For the first comprehension test, administered in Spanish immediately 

after the Spanish story introduced the four novel objects with Spanish cognate and non-cognate 

labels, the only significant predictor of performance was chronological age, F(1, 12) = 11.621, p 

= .005, with older children performing with higher accuracy than younger children. Accuracy was 

not significantly predicted by group, cognate status or Spanish exposure, nor was there a 

significant interaction of group and cognate status (see Figure 1). Results thus indicated that 

overall accuracy was comparable across cognate status and the three groups. Recall that no 

cognate effects were anticipated at this testing point, as both the story and the test were 

administered in Spanish; prior to the introduction of English labels via comprehension test or 

story, cognate status was not yet evident. 

 

Figure 1. Proportion of accurate responses for cognate and non-cognate targets for BiTD-Span, 
BiTD-Eng and BiSLI groups in the first comprehension test. Cognate effects reflect the 
difference between cognate and non-cognate proportions.  
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Comprehension Test 2. The second comprehension test was administered in English 

immediately following the Spanish story and Spanish comprehension test. As half of the English 

targets were cognates with their Spanish translation equivalents, cognate status was potentially 

accessible to participants. Enhanced accuracy for cognates relative to non-cognates would 

indicate that children used information from word learning experiences in Spanish to scaffold 

performance in a challenging receptive English task.  

 
 
Figure 2. Proportion of accurate responses for cognate and non-cognate targets for BiTD-Span, 
BiTD-Eng and BiSLI groups in the second comprehension test. Cognate effects reflect the 
difference between cognate and non-cognate proportions. 
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Post hoc tests revealed that for the BiTD-Span group, performance on cognate targets (mean 

proportion correct = .313) was greater than their accuracy for non-cognate targets (mean = 
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Comprehension Test 3. The third comprehension test was administered in English immediately 

following the English story in Session 2. By this testing point, participants had encountered each 

of the target words in both Spanish and English; as a result, all translation equivalents had been 

presented and cognate status was accessible.  

No significant main effects emerged. However, there was a significant interaction 

between group and cognate status, F(2, 11) = 7.054, p = .011. Post hoc tests for this model 

revealed that the BiTD-Span group demonstrated significantly higher performance on cognate 

targets than for non-cognate targets (mean proportions correct = .408 and .188, respectively; p 

= .013), consistent with a positive cognate effect (see Figure 3 and Appendix A). Conversely, no 

other pairwise comparisons reached significance and there were comparable accuracy rates for 

cognate and non-cognate targets for both the BiTD-Eng and BiSLI groups. 

 

Figure 3. Proportion of accurate responses for cognate and non-cognate targets for BiTD-Span, 

BiTD-Eng and BiSLI groups in the third comprehension test. Cognate effects reflect the 

difference between cognate and non-cognate proportions. 
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Comprehension Test 4. The final comprehension test was administered in Spanish immediately 

following the English story and English comprehension test. Higher accuracy rates for cognates 

relative to non-cognate labels would indicate scaffolding form English into Spanish.  

Children with greater Spanish exposure demonstrated higher performance on the last 

comprehension test, F(1, 22) = 14.829, p = .001. There was also a significant main effect of 

group, F(2, 22) = 4.254, p = .027, with a significant interaction between group and cognate 

status, F(2, 22) = 3.571, p = .045. Post hoc analyses reveal that the BiTD-Span group’s 

proportion of correct responses for cognates (mean = .507) was significantly higher than both 

the BiTD-Eng group (mean =.153; p = .039) and the BiSLI group (mean = .168; p = .016; see 

Figure 4 and Appendix A).  

 

Figure 4. Proportion of accurate responses for cognate and non-cognate targets for BiTD-Span, 
BiTD-Eng and BiSLI groups in the third comprehension test. Cognate effects reflect the 
difference between cognate and non-cognate proportions. 
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Fixations to cognate and non-cognate targets 

Recall that throughout the comprehension test, children’s eye gaze was continuously 

tracked with a remote eye tracker mounted on the portable computer monitor. The measure of 

interest was proportion of fixations to the correct visual referent for trials with cognate targets 

and those with non-cognate targets starting 200ms post target word onset in the pre-recorded 

audio (e.g., Blumenfeld & Marian, 2005). Analysis procedures largely mirrored those of our first 

research question, including fixed effects of group (BiTD-Span, BiTD-Eng and BiSLI) and 

cognate status (cognate, non-cognate), allowing for their interaction; Spanish exposure and 

chronological age were also entered as fixed effects, and participant intercepts were entered as 

random effects. Post hoc tests were again conducted using the “lsmeans” package when testing 

significant interactions. In the absence of a cognate status by group interaction, main effects of 

group, a variable with three levels, were tested using the package “multcomp” (Hothorn, Bretz & 

Westfall, 2008) to determine which groups significantly differed from one another in 

performance. As for the accuracy analyses, the outcome measure was a proportion and was 

adjusted with a logit transformation.  

Because eye tracking was utilized to capture patterns of performance that may not have 

been evident in offline behavioral responses, analyses were not restricted to participants who 

demonstrated above chance performance in accuracy. Instead, data was processed on the 

basis of relatively reliable eye tracking performance: children with 50 percent track loss or 

greater within a single comprehension test were removed from analyses for that corresponding 

comprehension test. Across 12 participants who completed a total of 48 comprehension tests, a 

total of five participants were excluded from 10 comprehension tests. One BiSLI participant was 

excluded from analyses for Comprehension Tests 1, 2 and 4; one BiTD-Span participant was 

excluded from analyses for Comprehension Tests 2, 3 and 4; one BiTD-Eng participant was 

excluded from analyses for Comprehension Tests 3 and 4; one BiTD-Eng participant was 
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excluded from analyses for Comprehension Test 2 and one BiTD-Eng participant was excluded 

from analyses for Comprehension Test 3 (see Appendix A).  

 

Comprehension Test 1. Recall that cognate effects were not expected to emerge in the first 

comprehension test, as the novel words’ cognate status was not yet evident. Indeed, there was 

no main effect of cognate status nor an interaction between cognate status and group. Instead, 

the main effects of both age and group were significant, F(1,11 = 6.062, p =  .032 and F(2,11) = 

4.683, p = .034, respectively. Older children fixated the correct visual referent for a larger 

proportion of the trial than younger children. In addition, BiTD-Span participants demonstrated a 

significantly higher proportion of looks to the correct target image (mean = .334 across cognate 

and non-cognate trials) than BiSLI participants (mean = .219 across cognate and non-cognate 

trials; p = .033). BiTD-Eng participants were not found to differ from their BiTD peers in Spanish 

classrooms, and they trended towards more successful target fixation than their BiSLI peers, 

with an average fixation proportion of .342 across cognate and non-cognate trials (p = .080).  

 

 

Figure 5. Proportion of fixations to correct visual referent during cognate and non-cognate trials 

for BiTD-Span, BiTD-Eng and BiSLI groups in the first comprehension test.  
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Critically, there was neither a main effect of cognate status nor a significant interaction 

between cognate status and group, suggesting that cognate and non-cognate words were well-

matched in difficulty for all groups (see Figure 5).  

 

Comprehension Test 2. In the second comprehension test, participants were challenged to 

match entirely unfamiliar English words with visual referents encountered in the Spanish story. 

As two of the four English words were cognate translation equivalents of the presented Spanish 

labels, it was possible that participants could benefit from that cross-language similarity. Indeed, 

analyses revealed a main effect of both group and cognate status, with a significant interaction 

between the two, F(2,18) = 12.226, p < .001. Post-hoc testing revealed that both BiTD-Span 

and BiTD-Eng participants looked at the correct target referent for a greater proportion of the 

trial when given cognate labels relative to non-cognate labels: p = .003 and p = .033, 

respectively. BiTD-Span participants’ average proportion of fixations was .230 for trials with 

cognate targets and .112 for trials with non-cognate targets; BiTD-Eng participants’ average 

proportion of fixations was .290 for trials with cognate targets and .191 for trials with non-

cognate targets (see Figure 6 and Appendix A). 

 

Figure 6. Proportion of fixations to correct visual referent during cognate and non-cognate trials 
for BiTD-Span, BiTD-Eng and BiSLI groups in the second comprehension test.  
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Comprehension Test 3. The third comprehension test was administered in Session 2, after 

participants had been formally exposed to novel English labels in the context of a story. Again, 

results indicated a significant interaction between cognate status and group, F(2, 9) = 12.940, p 

= .002 and no other significant effects. Post hoc analyses revealed that BiTD-Span participants 

fixated on the correct target for larger proportion of cognate trials as compared to non-cognate 

trials, with average fixation proportions of .328 and .180, respectively (p = .009). In addition, 

BiSLI participants fixated on the correct visual referent for a significantly larger proportion of the 

trial when the target was a non-cognate label than a cognate label, with average fixation 

proportions of .359 and .227, respectively (p = .014; see Figure 7 and Appendix A). 

 

 

Figure 7. Proportion of fixations to correct visual referent during cognate and non-cognate trials 
for BiTD-Span, BiTD-Eng and BiSLI groups in the third comprehension test.  
 

 

Comprehension Test 4. The last comprehension test was administered in Spanish during 

Session 2. Fixation to target was significantly predicted by the participant’s exposure to Spanish 

at home, with higher exposure predicting higher fixation proportions. In addition, there was a 

significant interaction between cognate status and group, F(2, 18) = 6.005, p = .010 (see Figure 

8 and Appendix A). However, post hoc analyses did not reveal significant pairwise differences.  
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Figure 8. Proportion of fixations to correct visual referent during cognate and non-cognate trials 
for BiTD-Span, BiTD-Eng and BiSLI groups in the fourth comprehension test. 

 

Discussion 

A better understanding of cross-language associations in bilingual language 

development has the potential to support clinical practice, facilitating the development of 

assessment and treatment tools tailored to bilingual children. In the present work, cross-

language interactions in preschool-aged Spanish-English developing bilinguals were 
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specifically to test cognate effects, a task that minimizes the effect of prior experience, and use 

of eye tracking, this work represents a new approach to studying cognate sensitivity in young 

bilinguals with typical and atypical language development. Altogether, this work expands 
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respond to cross-language similarity. Results help us understand factors associated with 
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language into the other as they learn new words in each. 
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 Participants in this study included Spanish-English bilingual preschoolers with typical 

language development and bilingual peers with SLI. All participants were recruited from the 

same preschool, but there was a distinction in their academic experiences: half of the children 

with typical language were enrolled in classrooms that primarily used Spanish. In prior research, 

education programs that support the child’s native language have been associated with positive 

outcomes in both the child’s native language and in the community or majority language (e.g., 

Thomas & Collier, 2002; Alanis, 2000; Paradis, Genesee & Crago, 2011). In the present study, 

these different academic experiences aligned with differences in cross-language interactions: 

significant group by cognate status interactions were found in each of comprehension tests 

where cognate status was accessible (Comprehension Tests 2, 3, and 4), with these effects 

routinely driven by enhanced performance for cognates by children who were both typically 

developing and enrolled in Spanish-language preschool classrooms.  

 

Cognate sensitivity as measured by accuracy 

 Given exposure to novel labels in the Spanish story, children in the BiTD-Span group 

demonstrated an ability to benefit from cross-language similarity when tested in English in the 

same session. In the second comprehension test, administered as part of Session 1, 

participants were asked to match entirely unfamiliar English labels to the visual referents 

presented in the Spanish story. In this challenging task, BiTD-Span participants accurately 

paired English cognate labels with their visual referents nearly one third of the time. A review of 

individuals’ performance further revealed that for relatively simple cognate targets with CVCVC 

structure, the correct visual referent was selected as frequently as half of the time, despite no 

prior exposure demonstrating an association between that target label and visual referent (i.e., 

the English story had not yet been presented). BiTD-Span participants continued to show 
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enhanced accuracy for cognates relative to non-cognates in Session 2, after being exposed to 

the English labels in the context of the English story. In the third comprehension test, this 

group’s average proportion of accurate responses for cognate targets was .408. Together, 

results from Comprehension Tests 2 and 3 suggest that, when tested in English, the typically 

developing children with regular exposure to Spanish at home and in school benefitted from 

cross-language similarity. Finally, in the last comprehension test, the significant group by 

cognate status interaction in accuracy of responses was driven by a difference between groups, 

with BiTD-Span participants demonstrating higher accuracy rates for cognates than both BiTD-

Eng and BiSLI participants. The interplay of language dominance and language of task 

administration may explain this finding. With exposure to Spanish at home and in school, BiTD-

Span participants were likely Spanish dominant and, thus, would not scaffold from English into 

Spanish or demonstrate a cognate effect when tested in their relatively stronger language 

(Bosma et al, 2016; Pérez et al., 2010). The fact that Spanish exposure was a significant 

predictor of accuracy in the fourth comprehension test—but not for either comprehension test 

conducted in English—further suggests that differences in patterns of performance may be 

expected between comprehension tests administered in the two different languages.  

 As reflected by accuracy on the comprehension tests, neither BiTD-Eng nor BiSLI 

participants demonstrated cognate sensitivity. Though BiTD-Eng and BiSLI children differed in 

their levels of language ability, they shared an academic environment, as children in each group 

were enrolled in English-language classrooms. Taken together with the findings from the BiTD-

Span group, results are consistent with previous work that points to language dominance as an 

important predictor of observed cognate effects (Bosma et al., 2016; Pérez et al., 2010). Though 

differences in accuracy rates for cognates and non-cognates did not reach significance for the 

BiTD-Eng group, as was originally expected, it is worth noting that, descriptively, the BiTD-Eng 

group consistently demonstrated a level of cognate sensitivity that fell between the extremes of 
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the BiSLI and BiTD-Span groups. For example, in the third comprehension test, the difference 

between cognate and non-cognate accuracy rates for BiTD-Span group was .223, with a 

preference for cognates and the difference between cognate and non-cognate accuracy was 

.167 for the BiSLI group, favoring the non-cognates (see Figure 3). Meanwhile, the BiTD-Eng 

group demonstrated nearly equivalent performance on the two types of targets, with an average 

accuracy of .270 for cognates and .293 for non-cognates. While it is possible that bilingual 

children enrolled in English classrooms truly do not differ in cognate sensitivity across levels of 

language ability, it is also possible that the present sample size did not allow us to capture 

existing differences between these two groups.  

 

Cognate sensitivity as measured by eye tracking 

 Eye tracking was utilized in the present study as a more sensitive measure of cognate 

effects during word learning. In large part, these results mirrored those of the offline accuracy 

measure. As with accuracy, there were no significant differences in proportion of fixations to 

visual referents with cognate vs. non-cognate target labels in the first comprehension test. 

There were also significant cognate status by group interactions in the remaining 

comprehension tests that indicated that the three groups responded to cognate and non-

cognate targets in differing manners. Specifically, eye tracking analyses captured the same 

cognate sensitivity in the BiTD-Span group as found with the accuracy measures, with a higher 

proportion of looks to the correct visual referent for trials with cognate targets relative to non-

cognate targets in Comprehension Tests 2 and 3. With this approach, evidence also emerged 

that BiTD-Eng participants patterned more closely with BiTD-Span peers than with BiSLI 

participants.  
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First, a main effect of group for the first comprehension test revealed that both of the 

BiTD groups demonstrated relative success with fixating the correct visual referent. While the 

BiTD-Span and the BiSLI group differed across two important dimensions (classroom language 

and language status), the BiTD-Eng and BiSLI groups differed only with respect to language 

status. Thus, even if a Spanish comprehension task was relatively more challenging for the two 

groups of children enrolled in English classrooms, this resulted in a lower proportion of fixations 

to the correct visual referent for the BiSLI group only. Potentially, these results indicate that the 

initial task was most challenging for children with the weakest language skills.  

Next, analyses for the second comprehension task revealed that both BiTD groups 

demonstrated a larger proportion of fixation to the correct visual referent when the target label 

was a cognate. Thus, while evidence of cognate sensitivity emerged in both accuracy measures 

and fixation patterns for BiTD-Span participants, sensitivity to cross-language similarity emerged 

only in fixation proportions for the BiTD-Eng group. Of note, BiTD-Eng participants did trend 

towards higher accurate rates for cognate targets (mean accuracy = .307) than for non-

cognates (mean accuracy = .167) in this comprehension test, though this difference did not 

reach significance. Potentially, eye tracking provided an opportunity to capture covert cross-

language facilitation that was not evident in off-line accuracy (Hendrickson et al., 2015).  

Finally, in the third comprehension task, the BiSLI group was found to look to the correct 

visual referent for a significantly larger proportion of the trial when targets were non-cognates, 

unlike either of the BiTD groups. This aligns with their accuracy rates, which were higher for 

non-cognate targets (mean accuracy = .390) than for cognate targets (mean accuracy = .223), 

though this difference did not reach statistical significance. As before, it possible that eye 

tracking measures revealed some preference for target labels that were dissimilar across 

Spanish and English (i.e., targets that were non-cognates). In this case, fixation data reveals a 
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pattern that diverges from positive cognate effects demonstrated by participants in the BiTD-

Span group and potentially the BiTD-Eng group in this study.  

Across comprehension tests, evidence from fixation proportions supports and potentially 

extends patterns identified via offline accuracy measures. Continued use of sensitive, varied 

measures across various language tasks will continue to shed light on cross-language 

interactions in typical and atypical bilingual language development. 

 

Cognate sensitivity in development 

In the present study, the clearest examples of cognate sensitivity were observed when 

typically developing, Spanish-dominant preschoolers were tested in English. Results thus 

indicated that cognate sensitivity and cross-language interactions may be present in early in 

development, particularly when children are typically developing and have the opportunity to 

transfer information from their stronger language into their weaker language. Previous studies of 

child bilingualism demonstrated this with tasks that involved naming or recognizing relatively 

familiar objects (i.e., standardized assessments or naming tasks require participants to have 

some knowledge of the referents and labels). Accordingly, this work detected cognate sensitivity 

for targets that bilingual children had knowledge of prior to the task, likely following many 

exposures over time (cf. Kohnert et al., 2004). The present study extended this demonstration to 

a new and challenging context: word learning. Results indicated that some bilingual children 

demonstrated cross-language interactions as they encountered novel labels in a relatively 

naturalistic context, with no explicit instruction. As such, it is possible that cognate effects may 

be present from the earliest stages of word learning. Mature bilingualism is similarly 

characterized by interactions across the two languages (e.g., Kroll et al., 2012). Accordingly, 

available models of adult bilingual language processing also account for cross-language 
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interactions (e.g., Dijkstra & Van Heuven, 2002) and recognize differences in processing 

between the native or stronger language and the second language (e.g., Kroll et al., 2010). A 

growing body of research, including the present study, suggests that similar factors are at play 

in young bilinguals, supporting the extension of these models into development.  

The present results also serve to expand our understanding of cognate effects in the 

context of weak language skills, an area for which research is particularly limited. While prior 

work found that bilingual children with SLI continued to show relatively enhanced performance 

for cognates relative to non-cognates (Grasso et al., 2018), participants in the present study did 

not show this effect. Descriptively, this group consistently performed less accurately on cognate 

targets relative to non-cognate targets across comprehension tests (see Figures 2-4); moreover, 

eye tracking analyses revealed a significantly higher proportion of looks for referents with non-

cognate labels in the third comprehension test, a pattern of negative cognate effects that differs 

from prior research and from the BiTD groups in the present study. Importantly, Grasso et al. 

(2018) used a standardized expressive vocabulary measure that was designed to include at 

least some familiar objects in portions of the test administered to the participants. A word 

learning task such as the one in the current study places different demands on the child. 

Potentially, under the relatively challenging context of learning new words given limited 

exposures, children with weaker language skills used strategies other than sensitivity to cross-

language similarity to process the novel labels. Given continued exposure to the labels or 

training in attending to cognate awareness, it is possible that this group would show enhanced 

performance for cognate relative to non-cognate targets. Together with previous work, the 

current results suggest that cognate effects not only vary as a function of target characteristics 

(e.g., Bosma et al, 2016) and individual differences across participants (e.g., Kelley & Kohnert, 

2012), but, potentially, also as a result of the task at hand.  
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Clinical implications 

Accurately diagnosing specific language impairment can be a challenging process, and 

clinical practice benefits from efforts to characterize patterns of performance in children with 

typically and atypically developing language. Such efforts may be particularly necessary for 

children from culturally and linguistically diverse backgrounds, for whom tools are less readily 

available and who may be particularly susceptible to misdiagnosis of SLI (Paradis, 2005; 

Paradis & Crago, 2000). The present findings align with broader research in bilingualism that 

language performance is associated with language experience, including language dominance 

(e.g., Bedore, Peña, Griffin & Hixon, 2016). As such, bilingual children’s performance on 

language tasks ought to be considered in light their language background, as should the type of 

support and scaffolding they receive.  

In addition, results of this study offer insight on the potential role of cognates in clinical 

and educational approaches for bilingual speakers. One key finding is that while some bilingual 

children demonstrated cognate sensitivity in terms of accuracy, others did not—including 

children with typical language development. As such, it cannot be assumed that children with 

recognize or benefit from cross-language similarity without instruction, though, as discussed 

above, expectations for cognate effects may shift on the basis of task and individual child 

factors. In addition, qualitative descriptions of the data in the present study alongside fixation 

patterns suggest that bilingual children with SLI demonstrated relative difficulty with cognates 

during novel word learning as compared to their typically developing peers. Should further work 

confirm this pattern, sensitivity to cognates—particularly in the context of a challenging task—

may prove to be a helpful contribution to bilingual language assessment. For example, English-

speaking clinicians could introduce bilingual children to novel words in English that are either 

cognates or non-cognates with the child’s native language and test for the child’s ability to 

scaffold from the native language. Once a general protocol for introducing novel cognates is 
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created, it would be possible to identify cognate pairs for additional language pairings and adjust 

this approach for speakers from a wide array of language backgrounds.  

It remains an open question how young bilinguals and bilinguals with SLI respond to 

cognates and non-cognates once given explicit instruction and practice with recognizing cross-

language similarity. Available research indicates that typically developing school-age bilingual 

children benefit in academic settings from training in cognate awareness (e.g., Dressler, Carlo, 

Snow, August & White, 2010; Nagy, García, Durgunoğlu, & Hancin-Bhatt, 1993). Future work in 

this area would shed light on the use of training in cognate awareness for dynamic assessment, 

as well as for bilingual language therapy.  

 

Limitations and future directions 

 While this study found clear delineations in performance between children in the BiTD-

Span group and children in the other two groups, expected differences between children with 

typical language skills and peers with SLI emerged in fixations patterns but did not reach 

significance in off-line accuracy measures. It is difficult to draw definitive conclusions from these 

results, particularly given the small sample size in the present study. As such, this work would 

benefit from replications that include larger samples of children. In particular, it would be 

informative to test how children with SLI enrolled in Spanish classrooms perform on the present 

tasks. If language experience in academic settings was the primary factor driving cognate 

effects, this group would be expected to pattern with the current BiTD-Span group; if language 

ability plays an additional role, then these children would be expected to demonstrate weaker 

cognate effects relative to the BiTD-Span group. In addition, future work with children from 

different language backgrounds and with different profiles of language experience is needed to 

make strong claims about the nature of cross-language interactions in development.  
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While there are many novel word learning tasks available for monolingual children, such 

work is not equally available for young bilinguals, particularly when both languages are 

considered. Indeed, only two studies have taught bilingual children in both languages (Kan & 

Kohnert, 2012, 2008) and, in contrast to the current work, these studies did not include children 

with SLI, nor did they manipulate the cross-language overlap of the novel items. To the best of 

the authors’ knowledge, this is the first study to provide exposure to novel labels and test for 

learning in multiple languages in young bilinguals with varying levels of language ability. Though 

efforts were made to draw from related studies, the present work is nevertheless exploratory in 

some respects. As such, it is worth considering whether the designed tasks were appropriate for 

the participants and for the goals of the study and to consider possibilities for improving 

experimental design for future work.  

Overall, results suggest that the present design was largely successful in meeting its 

aims. Each child in the study demonstrated some success in recognizing novel labels giving 

relatively limited exposures, with some children showing notable success, suggesting that the 

task was designed with an appropriate level of difficulty. In addition, results indicated that the 

key manipulation in the study was successful. While there was evidence that some children 

were benefiting from cross-language similarity in the second, third and fourth comprehension 

tests, it is important to note that there was no difference in cognate and non-cognate 

performance during the first comprehension test. Critically, this comprehension test was 

administered in Spanish after Spanish labels had been presented in Spanish story, but before 

children saw any pairing between the novel visual referents and English labels. Consequently, 

the Spanish labels are effectively neither cognates nor non-cognates from the perspective of the 

participants. That accuracy rates and fixations were comparable for labels that were designed to 

be cognates and non-cognates indicates that experimental stimuli were well balanced and that 
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subsequent differences in performance may be attributed to the key manipulation, and not to 

differences in other factors (e.g., phonotactic probability).  

Nevertheless, future studies that seek to advance research in this area may continue to 

expand and improve upon the present design. For example, it would be important to test 

whether the pattern of effects relies the first language of presentation. In the current study, 

participants’ first exposure to novel labels occurred in Spanish. Potentially, reversing the order 

of presentation would have resulted in other children demonstrating cognate effects; indeed, 

perhaps starting with English stories would have better differentiated between the BiTD-Eng and 

BiSLI groups in the present study, as participants in each of these groups were enrolled in 

English classrooms. This study also presented the Spanish and English stories on separate 

days with different narrators in each language, mimicking the bilingual experience of 

encountering multiple labels for the same object in separate contexts. However, it is also the 

case that bilingual children may be exposed to code-switching or the use of both languages in 

one interaction, in which case novel labels would be provided in both languages in relatively 

rapid succession. Future studies may thus consider the impact of providing exposures in both 

languages within the same session. Better understanding the process of word learning when 

children are given exposures in one language as compared to both would have far-reaching 

implications for clinical practice as well as broader educational settings. Another key aspect of 

the present study was that each story provided six exposures to each item in each story. 

Number of exposures has implications for the relative ease of difficulty of this task (e.g., Rice et 

al., 1994). Potentially, a different number of exposures would better differentiate between 

children with typical development and peers with SLI. Indeed, it is notable that, unlike in other 

studies, BiTD and BiSLI participants did not differ in overall accuracy rates from one another, 

and further restricting the number of exposures (e.g., Rice et al. 2004) may better serve this 

goal. Ultimately, the present study offers one approach to structuring a novel word learning 



 

117 

experience for bilingual children in two languages. Numerous aspects of this design may be 

adjusted to result in valuable experimental manipulations that shed light on cross-language 

interactions and word learning in bilingual children.  

Finally, it is important to note that eye tracking with young participants is a 

methodological challenge. While steps were taken to ensure that tasks were engaging (e.g., 

calibration included animated images; story images were colorful), the comprehension task may 

have been perceived as challenging or not sufficiently engaging by participants. We are 

encouraged by the substantial overlap in findings between measures of off-line accuracy and 

eye gaze, but recognize that revisions to this task, including creating more stimulating 

comprehension tests or providing more training opportunities for participants to practice 

attending to the screen, may improve future studies utilizing eye tracking to measure cognate 

sensitivity.  

 

Summary 

This study utilized innovative methods to investigate cross-language interactions in 

young bilinguals with typical and atypical language development. Together with available 

research in this area, present findings suggest that cognate sensitivity is associated with internal 

factors, such as language experience and language ability, in combination with external factors, 

such as level of task difficulty and language of task administration. Cognate sensitivity was most 

clearly observed when typically developing, preschool-aged bilinguals with Spanish exposure at 

home and in school completed a challenging receptive task in English. Cognate effects were 

less clearly observed in Spanish-English bilingual children enrolled in English-language 

classrooms, regardless of language ability. However, for children in these classrooms, fixation 

patterns and trends in accuracy suggested some preference for cognate targets in young 
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bilinguals with typical language development, whereas peers with specific language impairment 

demonstrated some preference for non-cognate targets. Continued efforts to understand the 

circumstances under which bilingual children with typical and atypical language development 

scaffold information across their two languages will inform clinical approaches for bilingual 

children, including the use of cognates in assessment and treatment.   
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Appendix A: Individual participant information.  

Individual participant characteristics. 

Group ID 

Age 
(in 

mos.) Sex 

% 
Spanish 
Heard 

% 
English 
Heard 

Maternal 
Education 
(in years) 

Leiter-
R 

MLUw 
– 

English 

MLUw 
– 

Spanish 

ITALK BESA 
Language 

Index 

BiTD-
Span 

A 51 F 55.56 44.44 11.00 15.00 3.62 3.38 5.00 94.00 

B 49 F 100.00 0.00 12.00 14.50 1.61 4.40 5.00 123.00 

C 50 F 50.00 50.00 12.00 14.00 3.53 1.33 5.00 90.00 

D 49 F 100.00 0.00 12.00 17.00 1.25 3.93 3.40 100.00 

BiTD-
Eng 

E 53 M 80.00 20.00 6.00 13.00 3.89 3.28 4.60 113.00 

F 51 F 100.00 0.00 11.00 15.50 2.17 4.61 4.60 112.00 

G 55 F 100.00 0.00 12.00 12.00 2.30 3.73 4.40 110.00 

H 50 F 50.00 50.00 13.00 11.00 3.19 2.98 4.60 100.00 

BiSLI 

I 49 M 71.43 28.57 7.00 10.00 1.53 1.54 1.60 64.00 

J 51 F 71.43 28.57 12.00 11.50 1.36 1.58 3.00 93.00 

K 56 M 83.33 16.67 16.00 9.50 1.76 1.39 3.80 86.00 

L 49 M 100.00 0.00 6.00 15.00 1.99 2.00 3.00 70.00 

 

Individual participants’ number of words with above-chance accuracy rates on receptive 
comprehension test (maximum = 4). 

Group Participant 

Comprehension Test 

1 2 3 4 

BiTD-
Span 

A 2 0 2 2 

B 2 1 3 4 

C 2 1 1 1 

D 4 2 2 0 

BiTD-
Eng 

E 4 1 4 1 

F 3 1 1 3 

G 1 0 1 3 

H 3 3 4 1 

BiSLI 

I 2 3 3 3 

J 1 1 3 2 

K 3 2 1 2 

L 1 2 0 1 
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Comprehension Test 2 – individual participants’ average cognate accuracy, non-cognate 
accuracy and cognate-effect 
 

   
 
 
 
Comprehension Test 3 – individual participants’ average cognate accuracy, non-cognate 
accuracy and cognate-effect 
 

  
 
 
 
Comprehension Test 4 – individual participants’ average cognate accuracy, non-cognate 
accuracy and cognate-effect 
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Individual participants’ percentage trackloss 

Group Participant 

Comprehension Test 

1 2 3 4 

BiTD-Span 

A 14.00% 26.65% 16.70% 24.33% 

B 16.42% 14.11% 15.90% 32.27% 

C 15.42% 14.61% 23.57% 36.12% 

D 49.03% 76.63% 62.27% 53.83% 

BiTD-Eng 

E 29.36% 38.67% 22.77% 26.33% 

F 12.00% 15.14% 51.32% 23.41% 

G 16.92% 52.39% 21.92% 22.46% 

H 24.07% 19.67% 83.53% 91.32% 

BiSLI 

I 22.16% 27.13% 29.88% 20.87% 

J 24.20% 16.13% 26.32% 30.56% 

K 13.75% 10.10% 36.48% 40.61% 

L 54.18% 54.36% 46.94% 82.45% 
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Comprehension Test 2 – Individual participants’ proportion of fixations to target. 
 

 
 
 
Comprehension Test 3 – Individual participants’ proportion of fixations to target. 
 

 
 
 
Comprehension Test 4 – Individual participants’ proportion of fixations to target. 
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CHAPTER 6: 
 

General Discussion 
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General Discussion 

The goal of this dissertation was to contribute to our understanding of typical and 

atypical bilingual language development to support clinical practice for children from culturally 

and linguistically diverse backgrounds. In service of this discussion, it is helpful to first briefly 

review typical and atypical language development in monolingual children.  

In the process of mastering their native language, children who are typically developing 

and monolingual omit obligatory tense and agreement markers (e.g., He want to go), make word 

choice errors (e.g., overgeneralize tiger to other big cats) and otherwise produce utterances 

unlike those of mature speakers. When children show more persistent difficulties in these areas, 

they may be diagnosed with specific language impairment, developmental language disorder, 

language impairment, primary language impairment, or receptive/expressive language disorder. 

These differing labels may reflect differences in theoretical perspectives, differences in 

inclusionary or exclusionary criteria, and changing preferences in terminology, but generally 

converge on a group of children with weaknesses in both language production and 

comprehension. 

Among the most widely studied characteristics of specific language impairment is 

weaknesses in morphosyntax. For English-speaking monolingual and bilingual children, this 

includes difficulty in marking tense and agreement (T/A) morphemes, including third person 

singular (she snacks); past tense (she snacked), copula BE (she is hungry), auxiliary BE (she is 

snacking) and auxiliary DO (do you have the popcorn?). Difficulties in morphosyntax are 

observed cross-linguistically (Leonard, 2014), though the difficulty is not uniformly expressed in 

T/A marking. For example, children with atypical language development acquiring Romance 

languages demonstrate persistent weaknesses in producing direct object pronouns that precede 

the verb (e.g., Ella lo come, ‘she eats it’). Thus, the specific presentation of errors differs in 
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relation to the structure of the ambient language (Leonard, 2014). Cross-linguistically, errors 

made by children with specific language impairment are characterized by omissions of 

obligatory morphemes. Though typically developing children also demonstrate these errors for a 

period of development, children with specific language impairment demonstrate these error 

patterns for a protracted period (e.g., Rice, 2010). Thus, difficulties in morphosyntax for children 

with atypical language are not characterized by patterns of aberrant use, but by a delay within a 

delay (Rice, 2003; see also Rice, 2004). 

Children with atypical language development have also been found to have weaknesses 

across various lexical-semantic tasks. As a group, these children have delayed onset of first 

words, perform below typically developing peers on standardized and informal measures of 

vocabulary, and demonstrate difficulty in word learning (e.g., Gray, Plante, Vance & Henrichsen, 

1999; Watkins, Kelly, Harbers, & Hollis, 1995; Kan & Windsor, 2010; Kapantzoglou, Restrepo & 

Thompson, 2012). Weaknesses in semantic representations have thus been proposed as 

another characteristic of language disorder (Mainela-Arnold, Evans & Coady, 2010; McGregor, 

Newman, Reilly & Capone, 2002).  

Though there is agreement regarding expected weaknesses and linguistic profiles of 

monolingual children with language disorder, diagnosis remains imprecise. In addition to a lack 

of consensus in the field regarding diagnostic nomenclature, criteria for language disorder are 

inconsistent in both research and clinical practice (Spaulding, Plante, & Farinella, 2006). 

Further, approaches that were designed to compensate for the limitations of static, standardized 

assessments, including dynamic assessment approaches and subjective measures of learning 

and performance, have their own challenges in implementation (Tomblin, Records, & Zhang, 

1996). 
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Difficulties in identifying clinically low language performance are compounded for 

bilingual children, whose performance in each language may vary as a result of various non-

clinical factors, including relative exposure, proficiency and dominance in each language; 

similarities and differences in linguistic structures across the two languages; and the relative 

status of each language in the speaker’s community (e.g., Paradis, Genesee & Crago, 2011). 

Differences in language use resulting from these factors may overlap with clinical markers of 

language disorder for monolingual children. For example, developing bilinguals who are 

acquiring English also make errors in English T/A marking (e.g., Gutiérrez-Clellen, Simon-

Cereijido & Wagner, 2008) and demonstrate performance on morphosyntactic tasks that would, 

upon cursory assessment, seem consistent with an impaired language system (e.g., Paradis, 

2005). Researchers and clinicians alike must thus recognize these patterns of language 

differences in order to successfully identify patterns that are indicative of language disorder in 

children from culturally and linguistically diverse backgrounds (Oetting, 2018). 

The studies included in this dissertation aimed to inform our understanding of typical and 

atypical bilingual language development using two complementary perspectives. Chapters 2 

and 3 represent work under a single language focus. To better understand English T/A 

marking—an aspect of language development relevant to language assessment and 

treatment—and how it may be measured in bilingual children with typical language development 

and peers with low language skills, the research presented in Chapter 2 compared the clinical 

utility of three measures of English T/A morpheme use. Results indicated that there were 

disadvantages to measuring Spanish-English bilingual preschoolers’ English T/A marking with a 

traditional accuracy-based measure that is commonly utilized for monolingual children of a 

similar age. Conversely, two morpheme measures that were designed to capture the onset of 

T/A marking successfully captured growth in the use of T/A morphemes over the course of the 

academic year and reflected expected differences in levels of language performance between 
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the two bilingual groups. Results thus revealed that tools that are known to be meaningful and 

valid for monolingual children may not reflect the same quality of information for bilingual peers. 

Conversely, when language measures are selected to match the child’s stage of language 

development, single-language measures may provide clinically relevant information about a 

bilingual child’s language abilities (see also Gillam, Peña, Bedore, Bohman & Mendez-Perez, 

2013). 

Chapter 3 further explored English morphosyntactic development in bilingual children by 

testing the relative productivity of the five T/A morphemes. Results indicated that Spanish-

English bilingual preschoolers with typical language development and peers with low language 

skills used copula BE and auxiliary BE more successfully than third person singular, past tense, 

or auxiliary DO. This work helped clarify patterns of language differences demonstrated by 

bilingual children, as well as patterns associated with low language skills in the context of dual 

language exposure. With respect to language differences, the relative ranking observed in this 

study differs from patterns identified in English monolinguals, who demonstrate a relatively later 

onset and productivity of auxiliary BE (e.g., Gladfelter & Leonard, 2013). This work thus 

provides a specific demonstration of how monolingual benchmarks may not accurately predict 

bilinguals’ performance, even for bilingual children who are typically developing. With respect to 

patterns that are indicative of atypical language development, typically developing bilingual 

children in this study outperformed their peers with low language skills, as is to be expected—

but each group demonstrated the pattern of precocious BE. Results are thus consistent with the 

understanding that atypical language development is characterized by delay (Rice, 2010). 

Finally, results of this work support a dynamic understanding of bilingual language development, 

where there is an interplay between the two languages (e.g., Kan & Kohnert, 2008): bilingual 

children demonstrated relative success for English morphemes that structurally aligned with 

their Spanish counterparts and demonstrated relative difficulty with auxiliary DO, a morpheme 
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that has no clear Spanish equivalent, and two bound morphemes (third person singular, past 

tense) that result in consonant clusters incompatible with Spanish phonotactics (see also 

Combiths, Barlow, Potapova & Pruitt-Lord, 2017). 

Chapters 4 and 5 focused on this potential for cross-language interactions to investigate 

typical and atypical bilingual language development through a uniquely bilingual lens. A 

substantial body of research has demonstrated that adult bilinguals consistently activate each of 

their languages, even when context specifically calls for them to use one language over the 

other (e.g., Bialystok, 2010). Work presented in Chapter 4 revealed that cognate sensitivity may 

be present in preschool-aged bilinguals, a younger group of children than had been represented 

in the literature at time of publication (cf. Kelley & Kohnert, 2012; Pérez, Peña & Bedore, 2010). 

In this study, Spanish-English bilingual children were found to identify cognate targets on a 

standardized English receptive vocabulary measure more successfully than non-cognate 

targets, suggesting that structural and semantic cross-linguistic overlap facilitated performance 

in the target language.  

Chapter 5 extended upon this work to test whether cross-language interactions—a 

uniquely bilingual language phenomenon—could be leveraged to identify strong and weak 

underlying language abilities. This exploratory study utilized innovative methods to investigate 

cross-language interactions in development. First, the use of a novel word learning task across 

both of the children’s languages allowed for the measurement of cross-language sensitivity in a 

relatively naturalistic context. Bilingual children do face the task of acquiring labels for the same 

objects in each of their languages, and there are clinical and education implications to 

understanding how knowledge of each of their languages may support this process. In addition, 

use of eye tracking allowed for confirmation and tentative extensions of results based on off-line 

accuracy. In this work, cross-language facilitation was most clearly captured when typically 

developing bilingual children who were exposed to Spanish at home and in school were tested 



  

135 

in English; these children demonstrated enhanced performance in learning cognates, as 

measured by accuracy and eye gaze patterns during a receptive task. The finding that language 

dominance plays a role in how cross-language interactions surface is consistent with previous 

work in older bilingual children and in bilingual adults (Pérez et al., 2010; Rosselli, Ardila, Jurado 

& Salvatierra, 2012). In contrast to patterns demonstrated by typically developing bilingual 

children, results did not indicate cognate sensitivity in bilingual preschoolers with specific 

language impairment. Continued research is needed to clarify the role of task difficulty, relative 

language dominance, and language ability in the observation of cross-language interactions in 

bilingual language development.  

Together, the four studies in this dissertation contribute to our understanding of typical 

and atypical language development in young bilinguals. Findings indicated that bilingual children 

with low language skills demonstrated weaknesses in aspects of language use that mirror those 

of monolingual children with atypical language development. At the same time, their language 

use also reflected language differences associated with dual language exposure. The studies 

included in Chapters 2 and 3 demonstrated that bilingual children with low language skills 

performed below their typically developing bilingual peers in morphosyntax, just as would be 

expected in monolingual children with atypical and typical language development—but across 

language ability groups, these bilingual children also demonstrated a pattern of English tense 

and agreement marking that differed from established monolingual trajectories. In addition, 

tentative evidence in Chapter 5 suggests that bilingual children with specific language 

impairment were less sensitive to lexical-semantic information across their two languages than 

typically developing peers. Potentially, just as monolingual children with language disorder are 

understood to have relatively sparse within-language semantic representations, bilingual 

children with atypical language development may demonstrate these weaknesses both within 

and across languages. Altogether, evidence presented in this dissertation indicates that for 
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appropriate assessment, bilingual children’s language performance must be considered in light 

of their linguistic experience.  

Given the heterogeneity of bilingual speakers, there are limitations to how present 

results may be generalized. All research included in this dissertation features preschool-aged 

children who speak Spanish, a minority language in the United States. Parent report indicated 

that participants were generally exposed to more Spanish than English at home, an experience 

that is shared with many bilingual children in the United States, for whom enrolling in preschool 

marks a period of increased use of the community language (Bedore & Peña, 2008). 

Participants included in these studies were recruited at a local preschool through an on-going 

community-based research project. As indicated by their enrollment in a school that required 

below-poverty status for participation, as well as average maternal education rates, these 

children also come from low socioeconomic backgrounds. Broadly, these children may be 

representative of many bilingual children in the United States—but this is not the sole bilingual 

experience.  

To thoroughly understand typical and atypical bilingual language development, 

continued work is needed in children with from other cultural and linguistic backgrounds; 

children from other socioeconomic backgrounds; and children with more varied profiles of 

dominance and proficiency. Indeed, Chapter 5 demonstrated how two groups of typically 

developing bilingual children—recruited from the same neighborhood, comparable in numerous 

demographic variables, but enrolled in either English-language or Spanish-language 

classrooms—demonstrated different degrees of cognate sensitivity, revealing how a seemingly 

small difference in language experience may impact language performance. This finding is 

consistent with growing efforts to consider individual-level factors to better understand bilingual 

language development. Shifting away from simple comparisons between bilingual children and 

monolingual children that collapse wide-ranging experiences into a single group, current 
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research efforts treat bilingualism as a continuous variable (Luk & Bialystok, 2013) and focus on 

differences within bilingual groups to identify links between bilingual experiences and language 

performance. In addition to linguistic factors like exposure and proficiency, emerging findings 

suggest that future work may also consider the role of individual differences in broader cognitive 

functions. Namely, skills in executive function—a set of cognitive processes including inhibition, 

selective attention, monitoring, task-switching and working memory—have been linked to 

cognate sensitivity in adults (Linck, Hoshino & Kroll, 2008) and to the number of translation 

equivalents across languages in bilingual toddlers (Crivello et al, 2016). Research in typical and 

atypical bilingual language development will benefit from continued efforts to account for wide-

ranging individual-level factors among children from increasingly diverse cultural and linguistic 

backgrounds.  

As research in this area continues, the combined insights gained from work under a 

single language focus and work under the uniquely bilingual lens will provide a more complete 

picture of language development in children from culturally and linguistically diverse 

backgrounds, and, in turn, support clinical practice for these populations.  
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